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Multiple Platforms & Capabilities

< : Radiosonde - Driftsonde:
Long duration
Balloon based
Full automated

| Global Hawk:
Automated

High altitude

Large sonde capacity
Remotely controlled
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Aircraft:

8000.0~ ~21 research aircrafts
~3000 dropsondes/year
Operational & research
4000.0~ Targeted observations

6000.0-

2000.0-

0‘U_I I | I I | I I | | I | I | I I | I I | I I | I
-85.0 -80.0 -75.0 -70.0 -65.0 -60.0 -55.0 -50.0 -45.0 -40.0 -35.0 -30.0 -25.0 -20.0 -15.0 -10.0 -5.0 0.0 S50 100 150 20.0 250 30.0
Temperature (C)



Global Operations & Longer Duration
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Value Added Products

< Vertical air velocity: Difference v
between measured and still air fall E
rates. Still air fall rate is a function of
mass, parachute size, drag coefficient,
air density (Wang et al. 2009).

< Radius: Determined by the spherical
distance from the storm center to the
sonde location.

< Azimuth angle: Determined
trigonometrically from the latitudes
and longitudes of the storm center |
and the sonde.

9/30-10/2/2014 NASA Sounder Science Team Meeting, Greenbelt, MD



All Soundings (1996-2012)

Inner/outer core, P3: 6494
Environment, G-IV: 7187
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Composite wind profiles (2,300-P3)

Wind Profiles for Atlantic Basin Tropical Cyclones Category 1 - S from 1996 to 2012

r | Cat1 (667 drops)
——Cat2 (710 drops)
——Cat3 (670 drops)
——Cat4 (908 drops)
——Cat5 (146 drops)

» Significant shear in BL "

» Low-level wind maxima in -
500-1000 m and linear \
increase with storm
categories

- » Significant weakening above

3-4 km & secondary maxima
at~4kminCat.3 &4
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Wind Speed (Knots) Jeff Halverson
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Satellite Validations using NOAA NPROVS
4078 Dropsonde Soundings matched-with satellite profiles in 2010

NOAA Products Validation System (NPROVS)
4078 (396) available out of 4078 CoastLandlsland (Coast)Island (Inland)ShipDropsonde

lony Keale & bomin dDun January 2010 to December 2010

9/30-10/2/2014 NASA Sounder Science Team Meeting, Greenbelt, MD



Matching with AIRS in time (all)

All Soundings (N=13311)

[l
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Local Standard Time (hr)
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Comparisons of AIRS &
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3. Long-term dataset: more samplings under different conditions
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_ A'long-Term (1996-2012), High-qua lity,
- High Vertical Resolution GPS Dropsonde
Dataset for Hurricane and Other Studies
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Dropwindsonde Observations for
Typhoon Surveillance near the

TAlwan Region
2003-2012, 64 missions, 49 typhoons, 1051
dropsondes

GFS Imp
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Stratéole 2 (~2017-2018)

~Joint US-French field campaign in the tropics to sample the
atmosphere with long-duration super-pressure balloons

Research Topics:

1. Dynamics of the Equatorial middle
atmosphere

2. Transport and dehydration in the tropical

tropopause layer Clouds and aerosols

Operational meteorology

4. Satellite validation

Instruments:

* |n-situ sensors (mete.
& trace gases)

e Profiling: (driftsonde,
GPS RO, lidar ...)

e

S . . """""""" o  ENAE Ended on 5/11 (92 days)



Building New York State’s First Statewide Mesonet

" Mpore accurate and reliable
weather information & forecasts,

more informed emergency
management decisions

-

® 125 stations spread across NY State
(17 profiler & 20 snow sites); 15t 3-D
mesonet

" Surface meteorological, hydrological
and wind & thermodynamic profile
measurements

" Collaborations among UAlbany, NWS /: o
and NYS agencies pe’

" Validation of satellite data near
surface and in LT over co

é/ 5
Image Landsat WP ’/a(/
© 2014 Google iy M
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= ‘Summary

13,681 atmospheric profiles for 120 tropical cyclones.

2. The scientific applications of this long-term dropsonde dataset
have been demonstrated, and more wait to be discovered in
the future, including validate satellite data.

3. The dataset can be expanded by including Air Force, field
projects, DOTSTAR and other dropsonde data archive.

4. This long-term dropsonde dataset provides a unique
opportunity to validate AIRS and other satellite data under TC

environments for diffe itions and regions.
ies exist for future dedic

alidations (Stratéole 2 & NYS

9/30-10/2/2014
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Number of sondes v.s. radius & azimuth

3500
a) Number of sondes

Most frequently located
within 100 km, then
gradually decrease with
increasing radius.

0 200 400 600 800 1000 1200 1400 1600 1800 2000
Radius (km)

Asymmetric, with a
maximum in the northern
quadrant and a minimum

=. 110010 in the southern quadrant
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Matching with AIRS in time (G-IV)

All GIV Soundings (N=7484)
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